Abstract -Based on a relationship between generator matrix of given code and its weight distribution, all [31s+t, 3] 5 (t=7, 13, 19, 25) optimal divisible codes with divisor 5 are determined by solving systems of linear equations. Then their generator matrices and weight polynomials of these optimal divisible codes are also given.
Introduction
Let n q F be the n-dimensional vector over the Galois field GF(q), where q be a prime or power of prime. A q-ary linear code of length n, dimension k and minimum distance d is said to be an [n, k, d] q code.
Suppose C is an [n, k, d] q code. Any basis of C forms a k by n matrix G that is called a generator matrix of C, and C is uniquely determined by any of its generator matrices.
For a code C, let A i (C) be the number of words of Hamming weight i in C, the weight polynomial of C is given by The famous Griesmer bound [1] asserts that the minimum value n q (k, d) of n satisfies
where   The study of divisible codes was motivated by a theorem of Gleason and pierce giving constraints on the divisor and field size for divisible codes that are formally self-dual. Later, people began to study the bounds for divisible codes, see [3] and [4] and the references therein.
Optimal codes are often divisible, and the purpose of this paper is to discuss the weight distributions of divisible codes meeting the Griesmer bound over 5 F . This paper is arranged as follows. In section 2, some preliminary materials are introduced. In section 3, we shall give all the weight polynomials of divisible codes with dimension 3  k , which divisor 5   and meeting the Griesmer bound, and the main results of this paper are presented.
Preliminary Knowledge
be the Galois field with five elements, and let n F 5 be the n-dimensional row vector space over 5 F . In the following, we always assume that all the matrices and classical codes are 5 F . Let
be the all-ones vector, the zero vector of length n and the zero matrix of size n m  , respectively. A non-zero row (column) vector is monic if its first non zero coordinate is 1. Suppose 
Simplex code C k by the following method:
International , we denote , so . Finally, we set up the connection between definition and projective weight distribution in the form of systems of equations as follows:
For a given , it is easy to give all the possible projective weight distribution from , thus , exits if and only if (1) has non negative integer solution . From we can obtain generator matrix and weight polynomial .
Main results
In this section, we will use the results of the above section to study the weight distributions of optimal divisible codes for , where . To save space we only explain our process for case optimal divisible codes, other cases can be deuced similarly.
Let , using the Griesmer bound, we can deduce a optimal divisible code has minimum distance and , then
Since each code words of a divisible codes with divisor has weight , we can assume , thus
where Using MATLAB program, one can easily get all solutions satisfying (2) for
In the following, we let be the number of different weight polynomial of optimal divisible code, and use to denote the juxtaposition of copies of for given matrix . , and this one weight polynomial is
Conclusions
In this paper, we have given the complete weight distribution of optimal divisible codes, our results of these codes have lengths one above the Griesmer bound. Our method given can also be used to optimal divisible codes for dimension .
